CHAOS, SOLITONS & FRACTALS 
applications in science and engineering 


VOLUME 4 NUMBER 1 


VOLUME 4 CONTENTS 


1994 


Chaos and Order in Symbolic Sequences 


M. S. El Naschie 
W. Ebeling 
K. Young and J. P. Crutchfield 


G. Nicolis and P. Gaspard 


D. MacKernan 


V.S. Anishchenko, W. Ebeling 
and A. B. Neiman 


B. Pompe 


H. Herzel, A. O. Schmitt and 
W. Ebeling 


B. Schapiro 
O. E. Rossler 
R. Wackerbauer, A. Witt, 


H. Atmanspacher, J. Kurths 
and H. Scheingraber 


VOLUME 4 NUMBER 2 


M. S. El Naschie 


R. Radha and M. Lakshmanan 


3 
5 


41 


59 


69 


177 


181 


Editorial 
Preface 
Fluctuation spectroscopy 


Toward a probabilistic approach to complex 
systems 


Sensitive response to time dependent pertur- 
bations and spectral properties of deterministic 
chaos 


Power law distributions of spectral density and 
higher order entropies 


On some entropy methods in data analysis 


Finite sample effects in sequence analysis 


An approach to the physics of complexity 
Fraiberg—Lenneberg speech 

A comparative classification of complexity 
measures 

Announcement 


Erratum 


1994 


Is quantum space a random Cantor set with a 
Golden Mean dimension at the core? 


Multisoliton generation in inhomogeneous non- 
linear Schrédinger and Heisenberg spin systems 


115 
125 
133 
175 
Il 


M. Ovidiu Vlad 191 


N. F. Rul’kov, A. R. Volkovskii, 201 


A. Rodriguez-Lozano, E. Del Rio 

and M. G. Velarde 

R. Kosecki 213 

M. F. Jorgensen and 217 

P. L. Christiansen 

S. Tasaki, I. Antoniou and 227 

Z. Suchanecki 

E. Del Rio, A. Rodriguez-Lozano 255 

and M. G. Velarde 

R. Nabergoj, A. Tondl and Z. Virag 263 

M. A. Davies and F. C. Moon 275 

M. Szydlowski, J. Szezesny and 285 

A. Krawiec 

M. S. El Naschie 293 

Short Note 

M. Wiercigroch 297 
305 

I 
VOLUME 4 NUMBER 3 


Fractional diffusion equation on fractals: self- 
similar stationary solutions in a force field 
derived from a logarithmic potential 


Synchronous chaotic behaviour of a response 
oscillator with chaotic driving 


Algebraic characterization of the KdV family 


Hamiltonian structure for a modified discrete 
self-trapping dimer 


Spectral decomposition and fractal eigenvectors 
for a class of piecewise linear maps 


Melnikov’s criterion and its experimental test 
using a nonlinear oscillator 


Autoparametric resonance in an externally 
excited system 


Transition from soliton to chaotic motion during 
impact of a nonlinear elastic structure 


Qualitative chaos in galactic models 


On certain “empty” Cantor sets and their 
dimensions 


Bifurcation analysis of harmonically excited 
linear oscillator with clearance 
Announcements 


Sample layout for camera-ready copy sub- 
mission 


1994 


Quantum Mechanics and Chaotic Fractals 


M. S. El Naschie and O. E. Rossler 307 
T. Petrosky and I. Prigogine 311 
L. Nottale 361 


Foreword 


Quantum chaos, complex spectral repre- 
sentations and time-symmetry breaking 


Scale relativity, fractal space-time and quantum 
mechanics 


—— 


A. Le Méhauté, F. Héliodore, 
D. Cottevieille and F. Latreille 


M. S. El Naschie 

E. Alvarez, J. Cespedes and 

E. Verdaguer 

O. E. Rossler 

M. Conrad 

D. W. Belousek, E. Henigin, D. Hott 
and J. P. Kenny 


M. Giona 


S. E. Rugh 


VOLUME 4 NUMBER 4 


389 


403 


411 


415 


423 


439 


461 


471 


495 


Introduction to wave phenomena and uncer 
tainty in a fractal space—I 


Young double-slit experiment, Heisenberg uncer: 
tainty principle and Cantorian space-time 


The quantum dimension of space-time 
Intra-observer chaos: hidden root of quantun 


mechanics? 


Amplification of superpositional effects throug 
electronic—conformational interactions 


Quantum cellular automaton in 1-D 

An energy-barrier model of biased transport in 
disordered systems 

Chaos in the Einstein equations 


Announcement 


1994 


Nonlinear Dynamics in Urban and Transportation Analysis 


D. S. Dendrinos 


W. Weidlich 


G. Haag 


M. Sonis 


J. B. Rosser Jr 


R. White and G. Engelen 


J. F. Kaashoek and J. H. P. Paelinck 


Wei-Bin Zhang 


497 


507 


519 


535 


553 


563 


585 


595 


Preface—Nonlinearities, interdependent dyna- 
mics and interacting scales; progress in urban 
and transportation analysis 

Settlement formation at the Meso-scale 


The rank-—size distribution of settlements as a 
dynamic multifractal phenomenon 


Calculus of iterations and labor—capital core— 
periphery relative redistribution dynamics 


Dynamics of emergent urban hierarchy 


Urban systems dynamics and cellular automata: 
fractal structures between order and chaos 


On potentialized partial differential equations in 
theoretical spatial economics 


Dynamics of interacting spatial economies 


= 


D. S. Dendrinos 605 


619 


VOLUME 4 NUMBER 5 


P. Ashwin, P. Chossat and I. Stewart 621 


R. Giinther, B. Schapiro and 635 
P. Wagner 

E. Gozzi 653 
R. W. Leven, M. Selent and 661 
D. Uhrlandt 

A. Buragohain, H. Bailung, 677 
B. K. Sarma, J. Chutia and 

Y. Nakamura 

F. H. Ling 681 
Xinyu He 693 
T. Nakao and M. Wadati 701 
L. B. Levitin and Z. Reingold 709 
VOLUME 4 NUMBER 6 


Traffic-flow dynamics: a search for chaos 


Announcement 


1994 


Transitivity of orbits of maps symmetric under 
compact Lie groups 


Complex systems, complexity measures, gram- 
mars and model-inferring 


Counting periodic trajectories via topological 
classical mechanics 


Fractal dimensions and f/(Q) spectrum of chaotic 
sets near crises 


Chaotic attractors in ion-beam plasma system 


Interpolated Poincaré map and application to 
mixing problems 


On the evolution equation of an inviscid vortex 
in 2-D turbulence 


Higher-order Davey—Stewartson equations 


Entropy of natural languages: theory and 
experiment 


1994 


Chaos Applied to Fluid Mixing 


H. Aref 745 


D. Beigie, A. Leonard and S. Wiggins 749 


M. Liu, F. J. Muzzio and R. L. Peskin 869 


Chaotic advection in perspective 


Invariant manifold templates for chaotic 
advection 


Quantification of mixing in aperiodic chaotic 
flows 


VI 


K. Bajer 


A. J. Szeri and L. G. Leal 


S. W. Jones 
P. E. Hydon 
Hsueh-Chia Charg and M. Sen 


V. V. Meleshko and G. J. F. van Heijst 


S. P. Beerens, H. Ridderinkhof and 
J.T. F. Zimmerman 


M. Tabor and I. Klapper 
K. B. Southerland, R. D. Frederiksen, 
W. J. A. Dahm and D. R. Dowling 


R. T. Pierrehumbert 


R. T. Pierrehumbert, I. M. Held 
and K. L. Swanson 


VOLUME 4 NUMBER 7 
E. Gozzi and M. Reuter 


M. S. El Naschie 


R. Engbert and F. R. Drepper 


J. Messer 


Xinyu He 


895 


913 


929 


941 


955 


977 


1011 


1031 


1057 


1091 


1111 


1117 


1141 


1147 


1171 


1183 


Hamiltonian formulation of the equations of 
streamlines in three-dimensional steady flows 


Orientation dynamics and stretching of particles 
in unsteady, three-dimensional fluid flows: 
unsteady attractors 

Interaction of chaotic advection and diffusion 
Resonant and chaotic advection in a curved pipe 
Application of chaotic advection to heat transfer 
Interacting two-dimensional vortex structures: 
point vortices, contour kinematics and stirring 


properties 


An analytical study of chaotic stirring in tidal 
areas 


Stretching and alignment in chaotic and turbu- 
lent flows 


Comparisons of mixing in chaotic and turbu- 
lent flows 


Tracer microstructure in the 


large-eddy 
dominated regime 


Spectra of local and nonlocal two-dimensional 
turbulence 


1994 
Lyapunov exponents, path-integrals and forms 


Renormalization semi-groups and the dimension 
of Cantorian space-time 


Chance and chaos in population biology— 
models of recurrent epidemics and food chain 
dynamics 


Nonlinear network dynamics, stability and 
growth in ecosystems 


The most probable critical distance for two 
unequal vortices in two-dimensional turbulence 


J. Brindley, K. Kaneko and 
T. Kapitaniak 


B. S. ToSié and Lj. D. MaSkovié 


Wei-Mou Zheng 
M. S. El Naschie 


VOLUME 4 NUMBER 8/9 


1193 Spatio-temporal chaos in closed and open 
systems 

1211 Equivalent Hamiltonian method in coherent 
solitons theory 

1221 Kneading plane of the circle map 

1235 Quantum measurement, diffusion and Cantorian 
geodesics 

1994 
SPECIAL ISSUE 


Nonlinear Optical Structures, Patterns, Chaos 


EDITORIAL INTRODUCTION 
L. A. Lugiato 


OPTICAL PATTERNS 


J. B. Geddes, J. Lega, J. V. Moloney, 
R. A. Indik, E. M. Wright and 
W. J. Firth 


KERR MEDIA 
M. Brambilla, A. Gatti, L. A. Lugiato 
and F. Prati 


R. Neubecker, B. Thuering and 
T. Tschudi 


A. J. Scroggie, W. J. Firth, 
G. S. McDonald, M. Tlidi, R. Lefever 
and L. A. Lugiato 


M. Tamburrini, E. Ciaramella and 
E. Santamato 


G. Vitrant and J. Danckaert 


OPTICAL BISTABILITY 


M. Le Berre, A. S. Patrascu, 
E. Ressayre, A. Tallet and 
N. I. Zheleznykh 


G. L. Lippi, T. Ackemann, 
L. M. Hoffer and W. Lange 


1251 


1261 


1277 


1307 


1323 


1355 


1369 


1389 


1409 


Transverse nonlinear optics: introduction and 
review 


Pattern selection in passive and active nonlinear 
optical systems 


Spatio-temporal structures from four-wave 
mixing and phase modulation 


Formation and characterization of hexagonal 
patterns in a single feedback experiment 


Pattern formation in a passive Kerr cavity 


Hexagonal beam filamentation in a liquid crystal 
film with single feedback mirror 


Suppression of modulational instabilities 


by optical transport in nonlinear Kerr-type 
resonators 


Spatial patterns in a passive ring cavity with 
atoms 


Transverse structures 


in a_ sodium-filled 


Fabry—Pérot resonator—I. Experimental results: 


symmetries and the role of the incoupling 
conditions 


G. L. Lippi, T. Ackemann, 1433 
L. M. Hoffer and W. Lange 

Yu. A. Logvin, A. M. Samson and 1451 
V. M. Volkov 

M. Sauer, J. Leonardy and 1461 
F. Kaiser 

M. Tlidi and P. Mandel 1475 
LASER DYNAMICS 

Z. Chen, N. B. Abraham, S. Balle, 1489 


E. J. D’Angelo and J. R. Tredicce 


G. K. Harkness, J. C. Lega and 1519 
G.-L. Oppo 
L. A. 
A. I. 


Melnikov, I. V. Veshneva and 1535 


Konukhov 
K. Otsuka 1547 
B. Ozygus and H. Laabs 1559 
SEMICONDUCTOR LASERS 


F. Brown de Colstoun, G. Khitrova, 1575 
A. V. Fedorov, T. R. Nelson, C. Lowry, 

T. M. Brennan, B. G. Hammons and 

P. D. Maker 


O. Hess 1597 


Hua Li, T. L. Lucas, J.G. McInerney 1619 
and R. A. Morgan 


F. Prati, A. Tesei, L. A. Lugiato and 1637 
R. J. Horowicz 


LASERS WITH INJECTED SIGNAL 
M. Georgiou and P. Mandel 1657 


LASERS WITH SATURABLE ABSORBER 


A. Barsella, P. Alcantara Jr, 1665 
E. Arimondo, M. Brambilla and 
F. Prati 


Transverse structures in a sodium-filled Fabry— 
Pérot resonator—lII. Interpretation of experi- 
mental results 


Spatio-temporal light structures in a chain of 
bistable two-level medium thin films 


Spatio—temporal chaos due to attractor-merging 
in an Ikeda-like system 


Spatial patterns in nascent optical bistability 


Space-time dynamics in the transverse patterns 
of a laser from a model not restricted a priori to 
a few modes 


Correlation functions in the presence of optical 
vortices 


Transverse pattern dynamics in a short-pulse 
mode-locked solid-state laser 


Gain circulation and transverse effects in 
antiphase laser dynamics 


Gain-induced coupling of solid-state lasers 


Transverse modes, vortices and vertical-cavity 
surface-emitting lasers 


Spatio-temporal complexity in multi-stripe and 
broad-area semiconductor lasers 


Transverse modes and patterns of electrically 
pumped vertical-cavity surface-emitting semi- 
conductor lasers 


Stable states in surface-emitting semiconductor 
lasers 


Transverse effects in a laser with an injected 
signal 


Dynamics of transverse patterns in a laser with 
saturable absorber: 
analysis 


model and numerical 


_ 


D. Wilkowski, D. Hennequin, 1683 
D. Dangoisse and P. Glorieux 


Multistability and periodic alternance in a multi- 
mode CO, laser with a saturable absorber 


SYSTEMS WITH TWO-DIMENSIONAL FEEDBACK 


M. A. Vorontsov, N. G. Iroshnikov 1701 
and R. L. Abernathy 


N. I. Zheleznykh, M. Le Berre, 1717 
E. Ressayre and A. Tallet 


PROPAGATION, SOLITONS, VORTICES 
M. Haelterman and A. P. Sheppard 1731 


Y. S. Kivshar and Xiaoping Yang 1745 
C. T. Law and G. A. Swartzlander Jr 1759 
N. N. Rosanov, V. A. Smirnov and 1767 
N. V. Vyssotina 

K. Staliunas 1783 
E. M. Wright, R. Y. Chiao and 1797 
J.C. Garrison 

E. M. Wright 1805 
ARRAYS 

N. Finlayson and K. J. Blow 1817 
W. J. Firth and B. A. Samson 1835 
VOLUME 4 NUMBER 10 

J. L. McCauley 1845 
M. S. El Naschie 1861 
M. S. Soliman 1871 


Diffractive patterns in a nonlinear optical two- 
dimensional feedback system with field rotation 


Rotating spiral waves in a nonlinear optical 
system with spatial interactions 


Polarization instability, multistability and trans- 
verse localized structures in Kerr media 


Dynamics of dark solitons 


Polarized optical vortex solitons: instabilities and 
dynamics in Kerr nonlinear media 


Numerical simulations of interaction of bright 
spatial solitons in medium with saturable 
nonlinearity 


Vortices and dark solitons in the _ two- 
dimensional Non-linear Schrédinger Equation 


Optical anyons: atoms trapped on electro- 
magnetic vortices 


Quantum fluctuations in nonlinear optical self- 
focusing 


Hamiltonian chaos in the Discrete Nonlinear 
Schrédinger Equation 


Clusterization and contrast enhancement with 


light propagation in a bundle of nonlinear 
coupled fibres 


1994 


Nonintegrable velocities and nonholonomic 
coordinates 


Silver Mean Hausdorff dimension and Cantor sets 


Suppression of steady state bifurcations and 
premature fractal basin erosion in nonlinear 
systems subjected to combined external and 
parametric excitations 


- 


T. Péschel and H. Malchow 
M. Klein and G. Baier 
P. Saparin, A. Witt, J. Kurths and 


V. Anishchenko 


O. Steuernagel, W. Ebeling and 
V. Calenbuhr 


Daolin Xu and S. R. Bishop 

M. A. Zugasti, J. M. E. Gomez, 
D. Garcia-Pablos Mir6, 

F. R. Llorente, and A. F. Rafiada 


Sen-Yue Lou 


M. S. El Naschie 


VOLUME 4 NUMBER 11 
J. L. McCauley 
K. Alhumaizi and R. Aris 


P. L. Sachdev and R. Sarathy 


R. Stoop, G. Zumofen and 
J. Parisi 


K. Chowdhury and 
A. Roychowdhury 


B. Esser and H. Schanz 


M. Saffman, D. Montgomery, 
A. A. Zozulya and D. Z. Anderson 


A. Mosolov 


1883 


1889 


1907 


1917 


1931 


1943 


1961 


1965 


1969 
1985 


2015 


2043 


2057 


2067 


2077 


2093 


A simple model for the growth of ramified leaf 
structures 


Fractal features of invariant sets in a three- 
dimensional map 


The renormalized entropy—an appropriate 
complexity measure? 


An elementary model for directed active motion 
Steering dynamical trajectories to target a 
desired state 


Chaotic magnetic fields 


Symmetries and Lie algebras of the Harry Dym 
hierarchy 


Iterated function systems and the two-slit 
experiment of quantum mechanics 


1994 
Integrability and attractors 
Chaos in a simple two-phase reactor 


Periodic and chaotic solutions for a nonlinear 
system arising from a nuclear spin generator 


Anomalous diffusion in iterated maps as escape 
from a strange repeller 


Gradual and sudden transition to chaos in a 
periodically forced nonlinear oscillator 


Regular and chaotic dynamics in systems with 
excitonic—vibronic coupling 


Topology-preserving mappings in a self- 
imaging photo-refractively pumped ring 
resonator 


Singular fractal functions and mesoscopic 
effects in mechanics 


= 


Chuntao Yan 
Xu Jinghua, Liu Zeng-Rong and 
Liu Ren 


M. S. El Naschie 


VOLUME 4 NUMBER 12 
J. L. McCauley 


M. Liu, F. J. Muzzio and 
R. L. Peskin 


E. del Rio, M. G. Velarde and 
A. Rodriguez-Lozano 


L. M. Gomes da Silva and 
D. L. Turcotte 

A. Tondl and R. Nabergoj 
Wu Baisheng and T. Kiipper 
R. W. Leven and M. Selent 
D. S. Simpelaere 

K. Narita 

M. Ohta 

A. V. Holden, M. J. Poole, 


J. V. Tucker and H. Zhang 


M. S. El Naschie 


2103 


2111 


2121 


2133 


2145 


2169 


2181 


2193 


2203 


2217 


2223 


2237 


2245 


2249 


Elastic and inelastic collisions: a microstructural 
analysis for solitary waves 


The measures of sequence complexity for EEG 
studies 


Dimensions and Cantor spectra 


1994 
Symmetry and integrable canonical flows 


Effects of manifolds and corner singularities on 
stretching in chaotic cavity flows 


Long time data series and difficulties with the 
characterization of chaotic attractors: a case with 
intermittency III 


A comparison between Hurst and Hausdorff 
measures derived from fractional time series 


Non-periodic and chaotic vibrations in a flow 
induced system 


Two new approaches to computing Hopf 
bifurcation problems 


Construction and quantitative characterization 
of a chaotic saddle from a pendulum experiment 


The correlation dimension of the Sierpinski 
carpet 


Decoupling of the N-soliton solution for a new 
discrete MKdV equation 


Orbital stability of solitary waves for a higher- 
order nonlinear Schrédinger equation 


Coupling CMLs and the synchronization of a 
multilayer neural computing system 


Forbidden symmetries, Cantor sets and hypo- 
thetical graphite 


Volume 4 Title Page, Volume Contents and 
Author Index 


XII 


